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HORIZONTALA^ERTICAL SCANNING FREQUENCY CONVERTING 
APPARATUS IN MPEG DECODING BLOCK 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a video signal processing apparatus, 
and more particularly, to a horizontal/vertical scanning frequency converting 
apparatus in an MPEG decoding block for converting a method of scanning a 
decoded signal using an MPEG algorithm without adding an additional motion 
detecting memory in a decoding process. 

2. Description of the Related Art 

In general, the compression of a video signal by an MPEG standard is 
performed by a spacial correlation and a temporal correlation between frames 
using a variable length code according to the generation probability of a code. 

A forward prediction from a past reproduced image and a backward 
prediction from a future reproduced image are performed together using a 
frame memory or a field memory in a signal processing operation for 
compressing the video signal by the MPEG standard. 

Three types of images, i.e., an I picture, a P picture, and a B picture are 
defined in the MPEG standard in order to realize such a bidirectional 
prediction. 

The I picture, the P picture, and the B picture respectively refer to an 
intra-encoded image (an image encoded using information of one frame), a 
predictive encoded image (an image encoded using inter-frame forward 
prediction), and a bidirectionally predictive encoded image (an image encoded 
using bidirectional prediction). 




Processes of restoring a compressed image signal according to a 
conventional technology will be described in detail with reference to FIG. 1 . 

As shown in FIG. 3, data is input to a decoding block 1000a (Fig. 1) in 
the order of an I picture, a P picture, a B picture, and another B picture. Data 
5 is output from the decoding block 1000a in the order of the I picture (screen 
#1), the B picture (screen #2), the B picture (screen #3), and the P picture 
(screen #4). 

Accordingly, a reverse discrete cosine transformed I picture is stored in 
a first prediction memory 105 by a reverse DCT unit 102 of the decoding 

10 block 1000a. When forward error data with respect to the P picture is output 
from the reverse DCT unit 102, the data of the I picture stored in the first 
prediction memory 105 is output through a third switching unit 109. The 
output data is applied to a mixer 103 through a second switching unit 108 and 
is stored in a second prediction memory 106 after the forward error data is 

15 added thereto. 

When bidirectional error data with respect to the B picture is output, 
the data of the I picture and the P picture stored in the first and second 
prediction memories 105 and 106 are calculated by a mean operator 107 and 
applied to the mixer 103. The bidirectional error data is added to the 

20 calculated data. Then, the addition result is output through the third switching 
unit 109. 

The I picture is generated by self-data without prior or posterior screen 
information. The P picture is generated by adding mean differential 
information of the I picture or the P picture two screens prior to the forward 
25 error data. The B pictures obtained by inserting two screens between the I (or 
P) picture and the P picture are generated by adding the differential 
information of the first previous I (or P) picture, the operation value from the 
next P picture, and the bidirectional error data to each other. 
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In general, the flicker and resolution of a screen are improved by 
doubling the horizontal or vertical frequency in processing a digital video 
signal. 

In order to double the horizontal or vertical scanning frequency of a 
5 screen, the restored signal should be progressive scan converted or double 
scan converted by a three dimensional processing block 1000b. Since it is 
necessary to additionally provide a signal interpolating memory 111 and a 
motion detecting memory 112 for this, material expenses increase. Partial 
deterioration of picture quality occurs during the interpolation of a signal 
1 0 according to motion information and due to the restriction on the capacity of a 
£3 memory. 

iy SUMMARY OF THE INVENTION 

To solve the above problem, it is an objective of the present invention 
£3 to provide a horizontal/vertical scanning frequency converting apparatus in an 

15 MPEG decoding block v^ithout adding a signal interpolating memory and a 
Q motion detecting memory by simultaneously converting a scanning method for 

f3 doubling the horizontal/vertical scanning frequency of the video signal when a 

^% signal is restored by an MPEG decoder using motion information. 

^.0 Accordingly, to achieve the above objective, there is provided an 

20 apparatus for changing a horizontal/vertical scanning frequency in a decoding 
block for restoring an MPEG signal including a prediction memory for storing 
I picture data and forward prediction restored P picture data and a mean 
operating unit for generating calculated mean data for bidirectional prediction, 
comprising a B picture memory for storing B picture data, the B picture data 
25 having been bidirectionally prediction restored by the decoding block, a 
prediction memory switching portion for switching data output from the 
decoding block to the prediction memory or the B picture memory depending 
on the kind of picture being processed, and an output data switching portion 
for increasing the horizontal or vertical frequency of data stored in the 
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prediction memory and the B picture memory with respect to a general 
scanning method, using the motion vector of the decoding block and 
outputting the data. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 The above objective and advantages of the present invention will 

become more apparent by describing in detail a preferred embodiment thereof 
with reference to the attached drawings in which: 

FIG. 1 shows the structure of a horizontal/vertical scanning frequency 
converting apparatus according to a conventional technology; 
10 FIG. 2 shows the structure of a horizontal/vertical scanning frequency 

converting apparatus according to an MPEG decoding block of the present 
Ifi invention; 

W FIG. 3 shows the order in which a frame is encoded and displayed 

£3 according to an MPEG standard; 

15 FIG. 4A shows the order in which picture data is output in a general 

O scanning method; and 

?~: 

f3 FIG. 4B shows the order in which picture data is output in a double 

scan converted mode. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
20 A double scan converting method and a progressive scan converting. 

method are used in order to double the horizontal or vertical scanning 

frequency of a video signal. 

The double scan converting method is a video signal format converting 

method for improving a flicker phenomenon by inserting an interpolated field 
25 signal between field signals of a video signal using a motion vector, thus 

doubling the vertical scanning frequency of an image from 60 Hz to 120 Hz in 

an NTSC video transmission format, and from 50 Hz to 100 Hz in a PAL 

format. 
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The progressive scan converting method is a format converting method 
for improving picture quaUty by inserting an interpolated Une signal between 
the respective horizontal lines of a field signal using a motion vector without 
converting the vertical frequency of a video signal, thus doubling the 
5 horizontal scanning frequency of an image. 

As shown in FIG. 2, a horizontal/vertical scanning frequency 
converting apparatus in an MPEG decoding block according to the present 
invention includes a reverse quantizer 201, a reverse DCT unit 202, a mixer 
203, a first switching unit 204, a first prediction memory 205, a second 
10 prediction memory 206, a B picture memory 207, a mean operating unit 208, a 
second switching unit 209, and a third switching unit 210. 

A double scan converting operation for producing a vertical frequency 
which is double that of a general scanning method will be described for the 
horizontal/vertical scanning frequency converting apparatus according to the 
15 present invention. 

A transmitted video signal is reverse quantized and reverse discrete 
cosine transformed by the reverse quantizer 201 and the reverse DCT unit 202 
into pictures and output depending on a prediction encoding method by the 
MPEG standard. 

20 The MPEG standard incorporates three types of pictures: an I picture, a 

P picture, and a B picture, each of which has a corresponding prediction 
encoding method. The I picture is a frame encoded using only information of 
a corresponding screen. The P picture is a frame generated by performing 
prediction from the I picture or the P picture of a previous screen. The B 

25 picture is a frame generated by performing bidirectional prediction from 
pictures of past and future screens. 

As shown in FIG. 3, encoded data is input to the decoding block in the 
order of an I picture, a P picture, and two B pictures. 

Then, I picture data which is the first image data of the group of 

30 pictures (GOP) is reverse quantized and reverse discrete cosine transformed 
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and is input to the mixer 203. Since the I . picture is comprised of only 
information of a corresponding screen and no prediction is necessary, a second 
switching control signal of the second switching imit 209 causes the second 
switching unit 209 to output a ground signal to the terminal mixer 203, 
5 Meanwhile, a first switching control signal controls the first switching unit 

204 so that the I picture data is stored in the prediction memory 205 without 
being predicted. 

Error data for forward prediction of a P picture which is the second 
image data of the GOP is reverse discrete cosine transformed and input to the 
10 mixer 203. At this time, the I picture data stored in the first prediction 
£3 memory 205 is output to the mixer 203 through the second switching unit 209. 

Q Accordingly, the error data of the P picture is added to the data of the I picture 

by the mixer 203, thus a forward predicted picture P is obtained. The data of 
C3 the forward predicted picture P is switched by the first switching unit to the 

C= 1 5 second prediction memory 206 where it is stored. 

z^^ Then, the error data for bidirectionally predicting the Bl picture which 

m is the third image data of the GOP is reverse discrete cosine transformed and is 

ff. input to the adder 203. At this time, the I picture stored in the first prediction 

Vfl memory 205 and the P picture stored in the second prediction memory 206 are 

20 read and mean calculated by the mean operator 208. The mean operated data 
is output to the mixer 203 through the second switching unit 209 in response 
to the second switching control signal. Then, the error data for the 
bidirectional prediction is added to the bidirectional mean calculated data. 
The bidirectionally predicted Bl picture is output fi"om the mixer 203. 
25 The bidirectionally predicted B2 picture is received by the first 

switching unit 204 and is stored in the B picture memory 207. 

When the Bl picture data is stored in the B picture memory 207, the 
frequency of the read clock signal of the first and second prediction memories 

205 and 206 and the B picture memory 207 is set to be double that of the 
30 general scanning method. The I picture data stored in the first prediction 
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memory 205 is continuously read repeatedly. The same I picture is output 
twice through the third switching unit 210 as shown in FIG. 4B. 

Then, error data for bidirectionally predicting a B2 picture which is the 
fourth image data of the GOP is reverse discrete cosine transformed and input 
5 to the mixer 203. At this time, the I picture stored in the first prediction 
memory 205 and the P picture stored in the second prediction memory 206 are 
read and are mean calculated by the mean operating imit 208. The mean 
calculated data is output to the mixer 203 through the second switching unit 
209 in response to the second switching control signal. Then, the error data 
10 for bidirectionally predicting the B2 picture is added to the bidirectional mean 
calculated data. The bidirectionally predicted picture B2 is output from the 
mixer 203. 

If the motion information transmitted from a tr'ansmitting side when 
the bidirectionally predicted B picture is operated is not larger than a certain 
4 15 threshold value, the B picture data stored in the B picture memory 207 is read 

two times faster using a clock signal having double the frequency of that used 
in a general scanning method and is output twice repeatedly. If the motion 
information is larger than the threshold value, the operation output of the data 
stored in the first and second prediction memories 205 and 206 is quickly read 
20 from the mean operating unit 208 and output. 

The respective pictures are each output twice as shown in FIG. 4B by 
repeating the above operation, as compared to respective pictures being output 
once in the general scanning method shown in FIG. 4A. Accordingly, the 
field frequency is doubled. Thus, it is possible to obtain a double scan 
25 converted output signal in which the vertical scanning frequency of the video 
signal is doubled. 

A progressive scan converting operation for producing a horizontal 
scanning frequency which is double that of the general scanning method will 
be described for the horizontal/vertical scanning frequency converting 
30 apparatus according to the present invention. 
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The operation of the structure of FIG. 2. is basically the same for the 
progressive scan converting operation as for the double scan converting 
operation. It is possible to reduce the capacity of the B picture memory 207 
by using a line memory without a field or fi-ame memory like in the double 
scan conversion. 

The I picture or P picture data stored in the first and second prediction 
memories 205 and 206 by the forward or bidirectional prediction operates in 
the same way as that of the double scan conversion. 

The data stored in the first and second prediction memories 205 and 
206 or the B picture memory 207 to be output to the third switching unit 210 is 
read in order to insert a new line signal between horizontal Unes. To achieve 
this, a switching control is performed so as to repeatedly read the data of a 
previous horizontal line and output the read data to between the horizontal 
lines of the respective pictures when the magnitude of the motion vector is no 
more than a reference value and to read the corresponding line data of a 
previous picture stored in the first and second prediction memories 205 and 
206 and insert the read data into between the horizontal lines of the respective 
pictures when the magnitude of the motion vector is larger than the reference 
value. 

Unlike the above method, it is possible to double the horizontal 
scanning frequency by performing a switching control so as to repeat the data 
of a previous horizontal line when the value of the motion vector is no more 
than a reference value and to insert mean calculated data of the respective 
corresponding lines of the pictures stored in the first and second prediction 
memories 205 and 206, calculated by the mean operating unit 208 when the 
value of the motion vector is larger than the reference value. 

It is possible to simply perform restoration of a signal and three 
dimensional format conversion for converting a horizontal/vertical scanning 
frequency, for example, the double scan conversion or the progressive scan 
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conversion, in the MPEG decoding block by the above operation, without 
adding a signal interpolating memory and a motion detecting memory. 

As mentioned above, according to the present invention, it is possible 
to reduce material expenses by doubling the horizontal/vertical scanning 
5 frequency of the video signal and by not adding the motion detecting memory 
and the signal interpolating memory in a process of restoring the signal of the 
MPEG decoding block and to prevent partial deterioration of picture quality 
which occurs during the signal interpolation depending on the motion 
information due to the restrictions on the memory capacity. 
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